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shelf stability. 

SOLUTION: In the optical recording medium utilizing a reversible 
phase 

change between an amorphous phase and a crystalline phase brought 
about by 

casting a light beam on a recording layer, 90 atomic % or more of all 
atoms 



5/30/06, EAST Version: 2.0.3.0 



(preferably including Ag and/or Ge at least) constituting the 
recording layer 

is expressed by the following formula: Gaα SbβTeγ 
(wherein 

α, β and γ denote atomic ratios being in the 
following ranges 

respectively: 0 . Ol≤ α ≤ 0.1, 0 . 60≤ β ≤ 0.85, 
γ =l-α -β ) - . 
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NOVELTY - An optical recording medium has a recording layer mainly 
composed of 

GaSbTe in a prescribed composition range. 

DETAILED DESCRIPTION - In an optical recording medium using 
reversible phase 

change between amorphous phase and crystalline phase caused by 
irradiating 

light beam to a recording layer, more than 90 atom % of the layer is 
composed 

of Ga alpha Sb beta Te gamma . alpha , beta , gamma = atom ratio 
alpha is more 

than or equal to 0.01 and less than or equal to 0.1; beta is more 
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than or equal 

to 0.60 and less than or equal to 0.85; gamma is 1- alpha - beta USE 

- None 

given. 

ADVANTAGE - The medium can be recorded at high linear velocity and 
has 

excellent overwriting characteristic. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical recording medium suitable for high linear 

velocity record. 

[0002] 

[Description of the Prior Art] The magneto-optic-recording method which performs magnetic reversal in 
the optical recording medium in which informational record and playback, and elimination are possible 
by semi-conductor laser-beam exposure using heat, and carries out record elimination, and a crystal and 
an amorphous reversible phase change are used, and there is a phase change recording method in which 
record elimination is possible. The latter is characterized by single beam over-writing being possible and 
being simpler than the optical system by the side of a drive, and is applied as a record medium about 
computer relation or image sound. 

[0003] germanium-Sb-Te, Ag-In-Sb-Te, etc. are one of those which are put in practical use as the record 
ingredient. Especially Ag-In-Sb-Te is clear in the profile of an amorphous part at high sensitivity, and is 
an ingredient suitable for high density record. Then, previously, the count of over- writing was high, and 
consisted of AglnSbTe an ingredient of 4 yuan excellent also in preservation dependability as the record 
ingredient, and these people proposed the thing of the optimal presentation ratio and the optimal 
lamination. Moreover, what raised the preservation property further was proposed by adding Cr or Zr 
into this record ingredient (JP, 1 1 -07073 8, A). 

[0004] By the way, although it is expected that the application to high density image recording will 
expand a phase change record medium from now on, it is necessary to realize high-speed over-writing 
for that purpose, and a recording layer ingredient with a quick crystallization rate is needed. In the 
optical recording medium using the above-mentioned AglnSbTe ingredient of 4 yuan as a record 
ingredient, in order to raise the crystallization rate of an AglnSbTe the ingredient of 4 yuan, it is 
possible by making the compounding ratio of In or Sb high. However, when degradation by over- writing 
will become easy to advance if the compounding ratio of In is made high, and the compounding ratio of 
Sb is made high, it has the problem of causing the evil in which preservation dependability will fall. 
[0005] Moreover, a system has the eutectic point of Sb-Sb2Te3 pseudo-2 yuan in about 30 Sb70Te, and 
this Sb-Te of a presentation near the Sb-Sb2Te3 pseudo-2 yuan system eutectic is the phase change 
record ingredient excellent in the repeat recording characteristic. However, the stability of an amorphous 
phase is bad and there is a problem in respect of the elevated-temperature preservation dependability 
which is about 70 degrees C. Therefore, one or more kinds of 3rd element which usually makes 
crystallization temperature, such as Ag and In, high, and attains stabilization of an amorphous phase is 
added, and it is used. It not only raises preservation stability, but Ag makes initialization easy and the 
effectiveness of improving recording density and In have effectiveness, such as improvement in record 
linear velocity, in Ag and In. However, when there are too many additions respectively, it has the 
problem of having a bad influence on an over- writing property etc. 
[0006] 
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[Problem(s) to be Solved by the Invention] This invention is suitable for the high linear velocity record 
of 7.0 or more m/s which is 2X or more of playback linear velocity 3.44 m/s of DVD-ROM, and aims at 
offering the optical recording medium excellent also in the over-writing property. 
[0007] 

[Means for Solving the Problem] this invention person etc. came to complete header this invention for 
the ability of the optical recording medium which fits high linear velocity record and is excellent also in 
an over-writing property and a preservation property to be formed by using as the principal component 
of a recording layer the presentation of 3 yuan which added both Ag, germanium, or Ag and germanium 
to GaSbTe of the specific presentation range, or this, 4 yuan, or 5 yuan. 

[0008] That is, according to this invention, in the optical recording medium using the reversible phase 
change of the amorphous phase and crystal phase by the light beam exposure to a recording layer, the 
optical recording medium characterized by more than 90 atom % of all the atoms with which this 
recording layer constitutes it consisting of what is expressed with the following formula is offered. 
GaalphaSbbetaTegamma (among a formula, alpha, beta, and gamma express the rate of an atomic ratio, 
and are the thing of the following range, respectively.) 
0.01 <=alpha<=0. 1 0.60<=beta<=0. 85gamma= 1 -alpha-beta 

Moreover, according to this invention, the above-mentioned optical recording medium with which said 
recording layer is characterized by including Ag and/or germanium at least is offered. Moreover, 
according to this invention, above either which is characterized by said recording layer being formed by 
the spatter using the alloy target of the presentation which forms this recording layer is provided with 
the optical recording medium of a publication. Furthermore, according to this invention, above either to 
which said recording layer is characterized by crystallizing the first stage is provided with the optical 
recording medium of a publication. According to this invention, the above-mentioned optical recording 
medium characterized by being what said initial crystallization depends on the melting initialization 
approach or the solid phase initialization approach by the laser beam is offered further again. 
[0009] Hereafter, this invention is further explained to a detail. In Sb-Te system material for optical 
recording, since its contribution to the improvement in record linear velocity is large even when this 
invention is more nearly little than In by having used Ga instead of In, it can improve record linear 
velocity, without bringing a bad influence to an over-writing property. Moreover, by adding Ag and 
germanium in that case, the effectiveness of high recording density and high linear velocity record is 
raised further, moreover, it excels in preservation dependability and an over-writing property, and 
initialization can also be used as an easy optical recording medium. 

[0010] 90 atom % (hereafter, when atomic % shows the rate of an atomic ratio, it is called % for short) 
of all the atoms with which the recording layer of the optical recording medium of this invention 
constitutes it is characterized by consisting of what is expressed with the following type. 
GaalphaSbbetaTegamma (among a formula, alpha, beta, and gamma express the rate of an atomic ratio, 
and are the thing of the following range, respectively.) 
0.01 <=alpha<=0. 1 0.60<=beta<=0. 8 5gamma- 1 -alpha-beta 

And Ga is 10% or less to germanium-Sb-Te. If Ga increases more than this, an over- writing property 
will fall. Moreover, Sb(s) are 60% or more and 85% or less to germanium-Sb-Te. If Sb separates from 
this range, an over-writing property will fall, and if Sb exceeds 85%, even if it adds other alloying 
elements, preservation stability will fall. 

[001 1] As for the record ingredient which constitutes the recording layer of the optical recording 
medium of this invention, it is desirable to add Ag, germanium, or Ag and germanium further to above- 
mentioned GaalphaSbbetaTegamma (for the inside of a formula, and alpha, beta and gamma to be as the 
above-mentioned definition). That is, recording density can be raised by adding Ag. Moreover, 
preservation dependability can be raised by adding germanium. By furthermore adding Ag and 
germanium, the outstanding optical recording medium which maintained balance, such as compaction of 
recording density, preservation dependability, an over-writing property, and initial crystallization time 
amount, is obtained. However, it is necessary to make fewer than 10% Ag and germanium which are 
added by Ga-Sb-Te in total. If it increases more than this, the fall of record sensibility and an over- 
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writing property will be caused. 

[0012] In the recording layer of the optical recording medium of this invention, N, Bi, Si, Sn, aluminum, 
In, Se, Cr, etc. are mentioned as an element which can be added in addition to Ga, Sb, Te, Ag, and 
germanium. 

[0013] By forming membranes by the spatter using the alloy target of the target presentation of the 
recording layer, the optical recording medium of this invention is stabilized and can obtain the recording 
layer of an alloy presentation made into the purpose. 

[0014] Moreover, the optical recording medium of this invention can be made into a recordable thing by 
crystallizing the recording layer the first stage by considering high density record which is excellent in 
repeat recordability as an amorphous mark. As this initial crystallization approach, the melting 
initialization approach and the solid phase initialization approach by the laser beam are desirable in 
respect of high density record and repeat record. 
[0015] 

[Example] Hereafter, an example explains this invention concretely. After carrying out dehydration 
processing of 0.6mm in the diameter of 12cm, and thickness, and the track pitch 0.74micrometer 
polycarbonate disk substrate with a groove at an elevated temperature, sequential membrane formation 
of the 1st protective layer, a recording layer, the 2nd protective layer, and the reflective heat dissipation 
layer was carried out by the spatter. It considered as 180nm thickness, using ZnS-Si02 target as the 1st 
protective layer. The recording layer carried out the spatter of the alloy target of a predetermined 
presentation ratio by argon gas pressure 3xl0-3torr and RF power 300m W, and made it 20nm of 
thickness. The presentation of a recording layer is shown in each example. The 2nd protective layer 
carried out to 20nm in ** for ZnS-Si02 targets, and thickness like the 1st protective layer. It carried out 
to 120nm in thickness, using an aluminum-Ti alloy target as a reflective heat dissipation layer. 
Furthermore, ultraviolet curing of the organic protective coat which consists of acrylic ultraviolet-rays 
hardening resin on a reflective heat dissipation layer was applied and carried out to 5-10 micrometers by 
the spinner. Further, to this field, the polycarbonate disk with a diameter [ of 12cm ] and a thickness of 
0.6mm was crystallized with the adhesion sheet, the recording layer was crystallized by lamination and 
the diameter LD beam exposure of macrostomia the first stage, and it considered as the optical recording 
medium in it. Pickup of the wavelength of 656nm and NA0.65 was used for record playback. Record 
data recorded record by the EFM+ modulation technique using the pulse modulation method by the 
optimal record linear velocity and the optimal record power according to each recording layer. The jitter 
also used record strategy, having optimized respectively so that it might become min. All playbacks are 
performed by power 0.7mW and linear velocity 3.5 m/s, and it is data to clock. The jitter and the 
reflection factor were measured. 

[0016] The recording characteristic of the disk which set the example 1 recording-layer presentation to 
Ga6Sb70Te24 was evaluated. Good record is possible to record linear velocity 1 5 m/s at the recording 
density of 0.300micrometers/bit, and the value of less than 10% in both jitter sigma/Tw after first time 
record and 1000 repeat records was acquired. Furthermore, in this disk, even after performing the 
retention test of 1000 hours under the 70-degree-C85%RH environment, degradation of the first time 
Records Department was not seen. However, the jitter of the part performed 1000 repeat records was 
going up to about 12%. 

[0017] The recording characteristic of the disk which set the example 2 recording-layer presentation to 
Ag3Ga6Sb70Te21 was evaluated. Good record is possible to record linear velocity 17 m/s at the 
recording density of 0.267micrometers/bit, and the value of less than 10% in both jitter sigma/Tw after 
first time record and 1000 repeat records was acquired. Furthermore, in this disk, even after performing 
the retention test of 1000 hours under the 70-degree-C85%RH environment, degradation of the first time 
Records Department was not seen. However, the jitter of the part performed 1000 repeat records was 
going up to about 12%. 

[0018] The recording characteristic of the disk which set the example 3 recording-layer presentation to 
germanium3Ga6Sb70Te21 was evaluated. Good record is possible to record linear velocity 17 m/s like 
an example 2 at the recording density of 0.267micrometers/bit, and the value of less than 10% in both 
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jitter sigma/Tw after first time record and 1000 repeat records was acquired. Furthermore, in this disk, 
when the retention test of 1000 hours was performed under the 70-degree-C85%RH environment, 
neither of degradation was seen first time record and 1000 repeat records. Moreover, when crystalizing 
the first stage, the uniform reflection factor was obtained by making late scan linear velocity of the 
diameter LD beam of macrostomia 0.5 m/s as compared with an example 2. 

[0019] The recording characteristic of the disk which set the example 4 recording-layer presentation to 
Aglgermanium3Ga6Sb70Te20 was evaluated. Good record is possible to record linear velocity 17 m/s 
like an example 2 at the recording density of 0.267micrometers/bit, and the value of less than 10% in 
both jitter sigma/Tw after first time record and 1000 repeat records was acquired. Furthermore, in this 
disk, when the retention test of 1000 hours was performed under the 70-degree-C85%RH environment, 
neither of degradation was seen first time record and 1000 repeat records. Moreover, when crystalizing 
this disk the first stage, the uniform reflection factor was obtained by making late scan linear velocity of 
the diameter LD beam of macrostomia 0.2 m/s as compared with an example 1 . 

[0020] Using the same thing as an example 1, the example of comparison 1 recording-layer presentation 
formed only the recording layer by the spatter to the glass substrate, and investigated the crystal 
structure for LD beam and the thin film crystallized by lamp annealing, respectively by powder X-ray 
diffractometry. To the diffraction spectrum considered that the film crystallized by LD beam is based on 
the crystal phase near single NaCl structure having been obtained, the trigonal appearance presumed to 
follow on the deposit of ****** presumed to follow on the deposit of InSb and Sb2Te3 instead of a 
single crystal phase was seen, and good record of the film crystallized by lamp annealing was not 
completed. 

[0021] The recording characteristic of the disk which set the example of comparison 2 recording-layer 
presentation to Ag6germanium6Ga6Sb66Tel6 and Ag6germanium6Ga6Sb58Te24 was evaluated. In 
both cases, the reflection factor after initial crystallization was not uniform, and several places and a part 
with a low reflection factor were seen in the periphery. Then, the reflection factor did not become 
homogeneity, although the conditions of initialization, such as making power high or making linear 
velocity late, were changed and initial crystallization was tried. If it is about several places, when a jitter 
will estimate in a periphery, it is almost uninfluential, but when performing record playback of actual 
data, since the part may serve as an error, it is not desirable. As for record linear velocity 15 m/s and 
Ag6germanium6Ga6Sb58Te24, in the recording density of 0.300micrometers/bit, 
Ag6germanium6Ga6Sb66Tel6 was [ the jitter of first time record ] 9% or less to record linear velocity 9 
m/s. However, the jitter went up quickly by over-writing in both cases, and it has reached to 14% or 
more after 500 times. 

[0022] The recording characteristic of the disk which set the example of comparison 3 recording-layer 
presentation to germanium5Ga0.5Sb75Tel9.5 was evaluated. With the recording density of 
0.300micrometers/bit, only about 12% of record of a jitter was completed at no linear velocity, but it 
was a value also with the as small modulation at this time as about 40%. The amount of Ga(s) has 
become it is few and insufficient [ sensibility ]. 

[0023] The recording characteristic of the disk which set the example of comparison 4 recording-layer 
presentation to germanium5Gal2Sb63Te20 was evaluated. The reflection factor after initial 
crystallization was not uniform, and several places and a part with a low reflection factor were seen in 
the periphery. Then, the reflection factor did not become homogeneity, although the conditions of 
initialization, such as making power high or making linear velocity late, were changed and initial 
crystallization was tried. If it is about several places, when a jitter will estimate in a periphery, it is 
almost uninfluential, but when performing record playback of actual data, it is not desirable that the part 
may serve as an error. The jitter of first time record was 9% or less to record linear velocity 17 m/s in 
the recording density of 0.300micrometers/bit. However, the jitter went up quickly by repeat record, and 
the jitter has reached to 14% or more after 300 times. 

[0024] The recording characteristic of the disk which set the example of comparison 5 recording-layer 
presentation to Ag2Ga8Sb58Te32 was evaluated. The jitter of first time record was 9% or less to record 
linear velocity 7 m/s in the recording density of 0.300micrometers/bit. However, the jitter went up 
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quickly by over- writing, and it has reached to 14% or more after 1000 times. When the retention test of 
1000 hours was performed under the 70-degree-C85%RH environment, modulation has early one half 
extent and the jitter was not able to measure this disk. 

[0025] The recording characteristic of the disk which set the example of comparison 6 recording-layer 
presentation to germanium5Ga3Sb83Te9 was evaluated. With the recording density of 
0.300micrometers/bit, only about 14% of record of a jitter was completed in no linear velocity. 
[0026] The recording characteristic of the disk which set the example of comparison 7 recording-layer 
presentation to Ag3In5Sb66Te26 was evaluated. The linear velocity in which good record is possible 
was 6 m/s in the recording density of 0.267micrometers/bit. Then, in order to make record possible to 
8.5 m/s like an example 1, evaluation of the disk which set the recording layer presentation to 
Ag3Inl0Sb62Te25 and Ag3In5Sb69Te23 was also performed. Although the jitter of the former of first 
time record was less than 10%, after 1000 times has gone up to 12%. Although both the jitters after first 
time record and 1000 repeat records were less than 10%, when the latter was saved under the 70-degree- 
C85%RH environment for 1000 hours, it was going up to 12% also at the first time Records 
Department. 

[0027] When forming example of comparison 8 recording layer, the chip of Sb, Ga, Ag, and germanium 
was carried on the Sb-Te alloy target of a predetermined presentation, and the spatter was performed. 
However, it was difficult to obtain the recording layer of a request presentation, and it was stabilized and 
the recording layer of the same presentation was not able to be formed. 
[0028] 

[Effect of the Invention] When the recording layer consists of what more than 90 atom % of all the 
atoms that constitute it is expressed with GaalphaSbbetaTegamma (alpha, beta, and gamma are the thing 
of said definition) to, high linear velocity record is possible for the optical recording medium of this 
invention, and it is excellent in an over- writing property. Moreover, by making this recording layer 
contain Ag and/or germanium further, recording density and preservation dependability are excellent 
and it becomes what maintained balance to compaction of an over-writing property and initial 
crystallization time amount. Moreover, by forming by the spatter using the alloy target of a presentation 
aiming at this recording layer, it is stabilized and the optical recording medium excellent in the above- 
mentioned recording characteristic, dependability, etc. can be offered. Furthermore, it can consider as 
the optical recording medium in which high density record is possible and the amorphous mark record 
which is excellent in repeat recordability is possible by crystallizing the recording layer of the above- 
mentioned optical recording medium the first stage. It becomes the optical recording medium in which 
still better record is possible further again by performing this initial crystallization by the melting 
initialization approach or the solid phase initialization approach by the laser beam. 

[Translation done.] 
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